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INTRODUCTION 

The  Teton  Cooperative  Canal  Company  (TCCC)  contacted  the  Department  of  Natural  Resources  and 
Conservation  (DNRC)  in  January  1977  to  request  technical  assistance  through  the  Department's 
Technical  Assistance  Program  (TAP),  designed  to  implement  water  resources  projects.  TAP  assists  local 
groups  by  providing  prefeasibility  reports  on  multipurpose  water  and  related  land  use  projects.  Such  a 
report  was  requested  to  determine  the  possibility  of  repairing  the  canal  system  from  Eureka  Reservoir. 


EXISTING  PROJECT 

Eureka  Reservoir  is  located  in  Teton  County 
(figure  1),  approximately  six  miles  northeast  of 
Choteau  and  one  mile  west  of  U.S.  Highway  89 
(Montana  287).  The  reservoir  is  located  in  Section 
31  of  T.  25  N.,  R.  5  W.  and  Sections  25  and  36  of  T. 
25  N.,  R.  6  W. 

Water  is  diverted  from  the  Teton  River  into  the 
5,500  acre-foot  reservoir  by  means  of  a  one-fourth 
mile  canal  originating  in  the  NEy4NEy4  of  Section 
25,  T.  25  N.,  R.  6  W.  Water  from  the  reservoir  is 
used  during  the  latter  part  of  the  irrigation  season 
when  the  flow  in  the  Teton  River  becomes 
depleted  by  prior  appropriators. 

A  16.5  mile  outlet  canal  distributes  irrigation 
water  to  cropland  east  of  the  reservoir.  The  head 
of  the  canal  is  on  the  southwest  side  of  the  reser- 
voir and  the  initial  three-mile  section  is  excavated 
along  a  hillside  through  sandstone  outcrops.  This 
portion  of  the  canal  passes  to  within  one-half  mile 
of  the  east  end  of  the  reservoir.  The  TCCC  is  hav- 
ing problems  maintaining  this  section  of  canal 
which  is  experiencing  high  seepage  losses  when 
filled  to  capacity. 

PROPOSED  DEVELOPMENT 

After  meeting  with  the  TCCC  board,  DNRC 
determined  that  a  TAP  report  could  be  prepared 
for  this  project.  During  the  ensuing  year,  a  legal 
access  problem  had  to  be  analyzed  by  DNRC  and 
TCCC  lawyers  before  field  investigations  could 
begin.  In  April  1978,  it  was  determined  that  DNRC 
could  proceed  with  the  investigations. 

In  May  DNRC  personnel  conducted  field 
surveys  and  inspections  of  the  project.  The  TCCC 


board  indicated  that  a  possible  alternative  outlet 
might  exist  at  the  east  end  of  the  reservoir.  DNRC 
personnel  also  felt  that  this  alternative  outlet 
should  be  evaluated. 

The  surveys  included  depth  soundings  of  the 
reservoir,  triangulation  of  points  for  the  proposed 
east  end  outlet,  and  determining  proifiles  and 
cross-sections  of  the  existing  canal. 

Three  possible  alternatives  were  considered:  (1) 
rebuilding  the  existing  canal  and  lining  it  with 
concrete,  (2)  constructing  a  reinforced  concrete 
buried  pipe  alternate  outlet  at  the  east  end  of  the 
reservoir,  and  (3)  constructing  an  unlined  canal 
alternate  outlet  at  the  east  end  of  the  reservoir. 

Unit  costs  associated  with  each  alternative 
were  derived  from  business  estimates  or  updated 
from  previous  DNRC  project  bids  by  use  of  the 
United  States  Bureau  of  Reclamation's  Construc- 
tion Cost  Trends  Index.  All  costs  presented  in  this 
report  are  for  August  1978  and  must  be  updated  at 
the  time  of  construction  when  designs,  specifica- 
tions, and  construction  timetables  are  finalized. 

The  alternatives  presented  in  this  report  should 
not  be  construed  as  being  a  final  design  to  be  let 
for  bids  under  any  circumstances.  TAP  has  at- 
tempted to  provide  an  accurate  estimate  of  the 
costs,  however,  it  must  be  realized  that  a 
prefeasibility  report  cannot  account  for  unfore- 
seen obstacles,  such  as  underground  rock  or  legal 
right  of  way  costs,  that  may  arise.  DNRC  intends 
this  study  to  be  a  dependable  guide  for  further  ac- 
tion on  the  project,  but  it  is  the  responsibility  of 
TCCC  to  weigh  the  advantages  and  disadvantages 
of  the  alternatives  presented  and  to  draw  its  own 
conclusions. 
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POSSIBLE  ALTERNATIVES 

Rebuilding  the  Existing  Canal  and  Lining  it  with 
Concrete 

The  section  of  the  outlet  canal  in  Sections  36, 
31,  6,  5  and  32,  as  shown  in  Figure  2,  is  the  portion 
under  consideration  in  this  alternative.  The  ex- 
isting slope  throughout  this  section  varies  fronn 
.0154  to  .1143  percent  and  the  required  nnaximum 
discharge  is  5,000  miner's  inches  or  125  cubic  feet 
per  second  (cfs).  An  average  slope  for  the  entire 
length  of  canal  vi/as  determined  to  be  .0673  per- 
cent. 


To  avoid  rock  excavation  the  canal  pad  should 
be  constructed  so  the  bottom  of  the  new  canal  is 
no  more  than  one  foot  below  the  bottom  of  the  ex- 
isting canal.  A  typical  canal  pad  and  lining  cross 
section  can  be  seen  in  Figure  3.  The  thickness  of 
the  concrete  canal  lining  is  four  inches  (0.33  ft) 
and  the  outside  slopes  of  the  pad  should  be  two 
horizontal  units  to  one  vertical  unit  (2:1).  Berm 
widths  of  twelve  feet  and  three  feet  respectively 
on  the  downhill  and  uphill  sides  of  the  canal  are 
required  to  provide  access  for  the  excavating  and 
lining  equipment. 


Figure  2.     Canal  Rebuilding  and  Lining  Alternative. 
12  If »-| 


Figure  3.     Cross  Section  of  Canal,  Lining,  and  Pad. 
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The  amount  of  compacted  earthfill  required  for 
construction  of  the  canal  is  77,000  cubic  yards 
(yd').  In  order  to  provide  this  amount  of  fill,  85,500 
yd'  would  have  to  be  excavated  because  of 
shrinkage  during  compaction  of  an  assumed  11%. 
Also,  107,000  yd'  v»/ould  have  to  be  transported 
because  soil  swells  when  excavated  and  loaded 
by  approximately  39%  more  than  what  is  required 
for  construction. 

The  canal  was  sized  to  carry  125  cfs  with  a  .0673 
percent  slope.  The  best  hydraulic  section  was 
determined,  and  the  nearest  dimensions  within 
the  capabilities  of  the  excavating  machine  were 
used.  For  this  particular  discharge  and  slope,  a 
canal  with  a  four  foot  bottom  width  and  one  and 
one-half  to  one  (1.5:1)  side  slopes  was  chosen.  The 
maximum  water  depth  would  be  three  and  one- 
half  feet  with  one  and  one-half  feet  of  freeboard. 
The  total  canal  area  would  be  57.5  square  feet.  A 
total  of  42,000  yd'  of  excavation  would  be  required 
for  the  total  length  of  the  canal.  The  cross- 
sectional  area  of  the  concrete  lining  measures  7.6 


square  feet,  which  will  require  4,870  yd'  of  con- 
crete for  the  total  length  of  the  canal. 

Unit  costs  for  this  alternative  are  shown  in 
Table  1.  The  costs  for  fill,  excavation,  and  lining 
were  updated  from  similar  work  completed  on  a 
state  water  project.  The  unit  costs  for  borrow  ex- 
cavation, loading,  and  hauling  were  obtained  from 
national  averages  adjusted  for  the  Great  Fails 
area.  The  minor  structures  cost  (connecting  the 
existing  structures  to  the  proposed  lining)  is 
based  on  similar  work  completed  on  the  previous- 
ly indicated  state  water  project.  Engineering  ser- 
vices—design, bid  letting,  contract  administra- 
tion, and  construction  inspection— were 
calculated  at  15  percent  of  total  direct  costs.  Con- 
tingencies were  assumed  to  be  20  percent  of  total 
direct  costs  plus  engineering  services.  The  two 
and  one-half  percent  used  to  estimate  interest 
during  construction  was  based  on  10  percent  in- 
terest over  a  six-month  construction  period  with 
an  average  balance  of  one-half  the  sum  of  direct 
costs,  engineering  services,  and  contingencies. 
The  total  cost  for  this  alternative  is  $1,018,200. 


TABLE  1.  CANAL  REBUILDING  AND  LINING  COST  SUMMARY 


DIRECT  COSTS 


Quantity^ 

Unit  Cost 

Canal  Pad 

Fill 

77,000  yd' 

$     1.09 

Excavation 

1.000  yd' 

1.09 

Borrow  Haul  ( +  39%) 

107,000  yd' 

0.78 

Borrow  Excavate  &  Load  (+11  %) 

85,500  yd' 

1.15 

Canal 

Machine  Excavation 

42,000  yd' 

1.09 

Minor  Structures 

4  each 

500.00 

Concrete  Lining 

4,870  yd' 

83.21 

Rounded  Total  Cost 


$  83,900 

1.100 

83,500 

98.300 


45,800 

2,000 

405.200 


$266,800 


$453,000 


TOTAL  DIRECT  COSTS 


$719,800 


INDIRECT  COSTS 


Engineering  Services  (15%) 

Contingencies  (20%) 

Interest  During  Construction  (2.5%) 


$108,000 
165,600 
24,800 


(a) 


TOTAL  INDIRECT  COSTS 
TOTAL  PROJECT  COSTS 

yd'  =  cubic  yards 


$296,400 


$1,018,200 


Reinforced  Concrete  Buried  Pipe  Alternate  Outlet 

A  new  outlet  at  the  east  end  of  the  reservoir 
would  be  required  for  this  alternative.  A  location 
map  and  schematic  diagram  of  the  proposed 
structure  are  shown  in  Figures  4  and  5.  Surveys 
completed  for  this  alternative  included  an 
overland  profile  of  the  proposed  pipeline  route, 
soundings  of  the  reservoir  to  determine  the  loca- 
tion of  the  lowest  point,  and  a  profile  of  the  lake 
bottom  (see  appendix  A).  The  excavation  required 
was  determined  assuming  an  excavation  side 
slope  of  1:1  and  the  pipe  was  sized  to  carry  the 
maximum  required  discharge  of  125  cfs.  A  typical 
section  perpendicular  to  the  center  line  of  the 
pipe  is  shown  in  Figure  6.  The  purpose  of  the 
seven-foot  trench  at  the  bottom  of  the  main  ex- 
cavation is  to  reduce  the  strength  requirement  of 
the  reinforced  concrete  pipe.  The  volume  of  ex- 
cavation for  the  pipeline  was  calculated  to  be 
130,000  yd^  of  mass  excavation  and  9,700  yd'  of 
trench  excavation.  It  was  assumed  for  this  report 
that  the  pipeline  would  terminate  in  a  pipe  drop 
structure  which  would  carry  the  water  down  the 


final  slope  to  the  existing  canal.  The  excavation 
should  be  backfilled,  topsoiled  and  seeded  once 
the  pipeline  is  installed.  The  inlet  structure  would 
have  to  be  located  approximately  2,700  feet  into 
the  reservoir.  This  structure  would  be  under  26 
feet  of  water  at  full  reservoir  levels,  and  would  be 
capable  of  draining  the  reservoir  completely.  Con- 
trol gates  would  be  installed  at  the  east  end  of  the 
reservoir  so  that  land  access  would  be  possible. 
For  purposes  of  this  report,  it  was  assumed  that 
10-foot  diameter  sections  of  concrete  pipe  could 
be  used  as  the  control  tower. 

All  unit  costs  for  this  alternative  were  updated 
costs  from  a  recent  DNRC  project  bid,  with  the  ex- 
ception of  the  concrete  pipe  costs  which  were  ob- 
tained from  a  Montana  concrete  products  com- 
pany. The  costs  for  this  alternative  appear  in  Table 
2.  The  cost  of  engineering  servicies,  contingen- 
cies, and  interest  during  construction  were  ob- 
tained in  the  same  manner  as  indicated  for  the 
previous  alternative.  The  total  project  cost  for  this 
alternative  is  $1,735,900. 


Figure  4.     Reinforced  Concrete  Buired  Pipe  Aiternate  Outlet  Location. 
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Figure  5.     Schematic  of  Reinforced  Concrete  Buried  Pipe  Alternate  Outlet. 


Depth  of  Cut 


Figure  6.    Typical  Cross  Section  of  Buried  Pipe. 


TABLE  2.  REINFORCED  CONCRETE  BURIED  PIPE  COST  SUMMARY 


DIRECT  COSTS 


Quantity**^  Unit  Cost         Rounded  Total  Cost 


Land  Rights 

10  acres 

$    500.00 

Inlet  Structure 

Structural  Excavation 

10  yd' 

3.00 

Structural  Backfill 

10  yd' 

3.50 

Concrete 

30  yd' 

300.00 

Reinforcing  Steel 

2,240  lb 

0.73 

Structural  Steel 

4,320  lb 

0.80 

Control  Structure 

Gatehouse 

1  each 

1,200.00 

Tower  (10  ft  pipe) 

45  Lf 

510.00 

Gates  (2  slide) 

2  each 

4,000.00 

Concrete 

5  yd' 

300.00 

Reinforcing  Steel 

350  1b 

0.73 

Valve  Stem 

40  ft 

35.00 

Miscellaneous  Steel 

2,000.00 

Outlet 

Excavation  (  +  11%) 

130,000  yd' 

1.09 

Pipeline  (72  inch 

Reinforced  Concrete) 

Class  A 

530  Lf 

141.00 

Class  B 

540  Lf 

148.60 

Class  C 

665  Lf 

168.80 

Class  D 

2,935  Lf 

184.30 

Trench  Excavation 

9,700  yd' 

3.00 

Backfill  (  +  11%) 

130,000  yd' 

1.09 

Pipe  Drop  Structure 

Concrete 

40  yd' 

300.00 

Reinforcing  Steel 

1,700  1b 

0.73 

Structural  Excavation 

100  yd' 

3.00 

Structural  Backfill 

20  yd' 

3.50 

Riprap 

50  yd' 

16.00 

Concrete  Pipe  (72") 

225  Lf 

141.00 

Miscellaneous  Bends 

&  Reducers 

2,000.00 

Reclamation 

Topsoil  and  Seeding 

10  acres 

200.00 

$  5,000 


0 

0 

9,000 

1,600 

3,500 


1,200 
23,000 
8,000 
1,500 
300 
1,400 
2,000 


141,700 


74,700 
80,200 
112,300 
540,900 
29,100 
141,700 


12,000 

1,200 

300 

100 

800 

31,700 

2,000 


2,000 


5,000 


14,100 


37,400 


1,120,600 


48,100 


TOTAL  DIRECT  COSTS 


$1,227,200 


INDIRECT  COSTS 


Engineering  Services  (15%) 

Contingencies  (20%) 

Interest  During  Construction  (2.5%) 


$184,100 

282,300 

42,300 


TOTAL  INDIRECT  COSTS 


$508,700 


TOTAL  PROJECT  COSTS 


$1,735,900 


(a) 


yd'      =  cubic  yard 
lb        =  pound 


=  linear  foot 
=  foot 


Unlined  Canal  Alternate  Outlet 

This  alternative  consists  of  an  unlined  canal 
and  outlet  from  the  east  end  of  the  reservoir.  It  is 
significantly  equivalent  to  the  reinforced  concrete 
buried  pipe  alternative,  differing  only  in  the  media 
of  transporting  the  water.  Required  structural  im- 
provements consist  of  an  inlet,  control  tower  and 
gates,  canal,  and  pipe  drop.  Figure  7  depicts  the 
proposed  structure.  The  proposed  route  of  this 
alternative  is  the  same  as  that  indicated  in  Figure 
4  for  the  buried  concrete  pipe  alternative. 

Elevations  obtained  for  the  buried  pipe  alter- 
native were  used  for  this  alternative.  The  dimen- 
sions of  the  finished  canal  would  be  the  same  as 
those  for  lining  the  existing  canal  (see  figure  3).  A 
cross-section  of  the  proposed  canal  is  shown  in 
Figure  8.  The  inlet,  control,  and  pipe  drop  struc- 
tures would  be  identical  to  those  proposed  for  the 
buried  pipe  alternative  (figure  5).  However,  addi- 
tional land  must  be  reclaimed  because  of  the  flat- 
ter side  slopes  required  for  an  open  canal  and 
these  side  slopes  would  also  require  topsoiling 
and  seeding  to  prevent  erosion.  Another  addi- 
tional expense  of  this  alternative  would  be  repair- 
ing the  existing  dike  at  the  east  end  of  the  reser- 
voir because  the  trench  excavated  for  the  canal 
would  not  be  backfilled  and  compacted. 


Unit  costs  for  the  dike  repair  are  based  on  the 
amount  of  fill  required  for  construction  of  a  dam 
across  the  head  of  the  canal.  All  other  costs  were 
calculated  in  the  same  manner  as  for  the  other 
two  alternatives.  This  is  the  lowest  cost  alter- 
native with  a  total  cost  of  $698,700  (Table  3). 

Depending  on  subsurface  geological  condi- 
tions, this  alternative  may  require  canal  lining  to 
make  it  as  water  efficient  as  the  two  other  alter- 
natives. This  could  add  up  to  $200,000  to  the  total 
project  cost.  Even  if  canal  lining  were  required, 
this  would  still  remain  the  least  expensive  alter- 
native. 

Summary 

The  cost  of  the  three  alternatives,  (1)  rebuilding 
and  lining  the  existing  canal  with  concrete 
($1,018,200),  (2)  installing  a  reinforced  concrete 
buried  pipe  alternate  outlet  ($1,735,900),  and  (3) 
constructing  an  unlined  canal  alternate  outlet 
($698,700)  indicates  that  the  last  alternative  is  the 
most  feasible.  The  final  decision  however,  must 
take  into  consideration  the  following:  concur- 
rence of  TCCC  members,  further  geological  in- 
vestigations, TCCC  member's  willingness  to  incur 
a  substantial  monitary  obligation,  the  economic 
feasibility  of  the  project,  and  the  financial 
feasibility  of  the  project. 


Figure  7.     Schematic  of  Unlined  Canal  Alternative. 
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TABLE  3.  UNLINED  CANAL  COST  SUMMARY 


DIRECT  COSTS 


TOTAL  INDIRECT  COSTS 
TOTAL  PROJECT  COSTS 


^   

Quantity<^) 

Unit  Cost 

Rounded  Total  Cost 

Land  Rights 

20  acres 

$    500.00 

$10,000 

$      10,000 

Inlet  Structure 

Structural  Excavation 

10  yd' 

3.00 

0 

Structural  Backfill 

10  yd' 

3.50 

0 

Concrete 

30  yd' 

300.00 

9,000 

Reinforcing  Steel 

2,240  lb 

0.73 

1,600 

Structural  Steel 

4,320  lb 

0.80 

3,500 

14,100 

Control  Structure 

Gatehouse 

1  each 

1,200.00 

1,200 

Tower  (10  ft  pipe) 

45  Lf 

510.00 

23,000 

Gates  {2  slide) 

2  each 

4,000.00 

8,000 

Concrete 

5  yd' 

300.00 

1,500 

Reinforcing  Steel 

350  1b 

0.73 

300 

Valve  Stem 

40  ft 

35.00 

1,400 

Outlet  Pipe 

175  ft 

184.30 

32,300 

Dike  Repair 

10,100  yd' 

4.00 

40,400 

Miscellaneous  Steel 

2,000.00 

2,000 

110,100 

Outlet 

Excavation 

271,000  yd' 

1.09 

295,400 

Canal  Excavation 

11,256  yd' 

1.09 

12,300 

307,700 

Pipe  Drop  Structure 

Concrete 

40  yd' 

300.00 

12,000 

Reinforcing  Steel 

1,700  1b 

0.73 

1,200 

Structural  Excavation 

100  yd' 

3.00 

300 

Structural  Backfill 

20  yd' 

3.50 

100 

Riprap 

50  yd' 

16.00 

800 

Concrete  Pipe  (72") 

225  Lf 

141.00 

31,700 

Miscellaneous  Bends 

&  Reducers 

1  unit 

1,981.00 

2,000 

48,100 

Reclamation 

Topsoil  and  Seeding 

20  acres 

200.00 

4,000 

4,000 

TOTAL  DIRECT  COSTS 

INDIRECT  COSTS 

. 

Engineering  Services  (15%) 

$  74,100 

Contingencies  (20%) 

113,600 

Interest  During  Construction  (2.5%) 

17,000 

$494,000 


$204,700 


$698,700 


W  yd'  =  cubic  yard 

lb  =  pound 

Lf  =  linear  foot 

ft  =  foot 


Figure  8.    Typical  Cross  Section  of  Proposed  Unlined  Canal  Alternate  Outlet. 


FARM  BUDGETS 

Farm  budgets  used  in  this  analysis  were  based 
on  data  supplied  by  TCCC  and  the  Montana 
Cooperative  Extension  Service.  For  this  analysis, 
it  was  assumed  that  75  percent  (2,400  acres)  of  the 
land  would  be  in  alfalfa  production  and  25  percent 
(800  acres)  in  malting  barley.  Both  crops  would  be 
sold  on  a  cash  basis.  Irrigation  for  the  project  con- 
sists of  gravity  contour  ditches,  except  for  approx- 
imately 855  acres  which  are  irrigated  either  with 


wheel  lines  or  center  pivots.  The  on-farm  budgets 
are  presented  in  Appendix  B. 

Yields  were  assumed  to  be  four  tons  per  acre 
for  alfalfa  (at  $50/ton)  and  60  bushels  per  acre  for 
malting  barley  (at  $2.20/bushel)  resulting  in  a  net 
income  of  $22.83  per  acre.  Current  annual  project 
water  costs  are  $1.50  per  acre,  leaving  $21.33  per 
acre  available  for  project  rehabilitation  (appendix 
B).  This  figure  does  not  allow  for  living  expenses, 
variations  in  individual  budgets,  or  fluctuations  in 
the  economic  situation. 


CONCLUSIONS  AND  RECOMMENDATIONS 

This  initial  prefeasibility  study  indicates  that  the  unlined  canal  alternate  outlet  is  financially  feasible. 
However,  there  are  costs  which  were  not  quantified  for  this  report,  such  as  legal  costs  for  land  rights  ac- 
quisition, operation  and  maintenance,  possible  rock  excavation,  and  on-farm  expenses.  Additionally  no 
analysis  was  done  on  the  possible  increase  in  the  number  of  acres  irrigated  using  water  made  available 
from  the  elimination  of  seepage. 

If  TCCC  decides  to  pursue  the  project,  the  SCS  or  private  consultants  should  be  contacted  about  con- 
ducting an  economic  feasibility  study  and  preparing  final  plans.  If  the  project  is  economically  feasible, 
final  plans  should  be  prepared  and  sources  of  funding  such  as  ASCS,  FHA,  Bureau  of  Reclama- 
tion—Small Projects  or  Rehabilitiation  Loans,  and  DNRC  Renewable  Resource  Development  program 
funds  should  be  investigated.  Each  member  of  TCCC  should  compare  their  budget  to  the  typical  ones  pro- 
vided in  Appendix  B  to  assess  their  own  financial  ability  to  pay.  DNRC  will  maintain  a  file  on  the  informa- 
tion used  in  this  prefeasibility  report  which  will  be  available  to  interested  parties. 
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APPENDIX  A. 
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APPENDIX  B. 


TYPICAL  FARM  BUDGETS 
IRRIGATED  ALFALFA  IRRIGATED  BARLEY 


Variable  Costs  (per  acre) 

Fertilizer  $  17.93 

Custom  Spread  1.25 

Twine  3.68 

Stand  Estimate  1.93 

Plow  up  Alfalfa  6.75 

Pickup  3.00 

Miscellaneous  4.55 

Custom  Stack  14.76 

Machinery  6.32 

Machinery  Labor  .34 

Interest  on  Operating  Capital  1.05 

Irrigation  (average  tor  3200  acres)  10.68 
Total  Variable  Costs                           $  72.24 


Fixed  Costs  (per  acre) 

Machinery  $  14.63 

Taxes  2.51 

Land  and  Improvements  56.00 

Irrigation  system  (av.  3200  acres)  8.48 

Total  Fixed  Costs  $  81 .62 

Total  Costs  (per  acre)  $153.86 


Variable  Costs  (per  acre) 


Seed 

$     7.20 

Chemicals 

35.60 

Custom  Spread 

1.25 

Hail  Insurance 

4.50 

Pickup 

3.00 

Miscellaneous 

5.41 

Machinery 

8.64 

Machinery  Labor 

6.86 

Interest  on  Operating  Capital 

1.81 

Irrigation  (average  tor  3200  acres) 

10.68 

Total  Variable  Costs 

$  84.95 

Fixed  Costs  (per  acre) 

Machinery  $  27.16 

Taxes  2.51 

Land  and  Improvements  56.00 

Irrigation  System  (av.  3200  acres)  8.48 

Total  Fixed  Costs  $  94.15 

Total  Costs  (per  acre)  $179.10 
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ABILITY  TO  PAY  FOR  ALTERNATIVES 


Gross  Income 


2400  acres  alfalfa  (4  tons/acre  @  $50/ton)  $480,000 

800  acres  Barley  (60  bu./acre  @  $2.20/bu.)  105,600 

Total  Gross  Income 


$585,600 


Gross  Expenses 


2400  acres  alfalfa  @  $153.86/acre 
800  acres  Barley  @  $179.10/acre 
O  &  M  cost  of  $1 .50/acre 

Total  Gross  Expenses 

Net  Income  ■  project 

Net  Income  per  acre 


Expense  for  Each  Alternative  (per  acre) 

(7%  @  40  years) 

Rebuilding  and  lining  existing  canal 
Buried  pipe 
Unlined  canal 


369.264 

143,280 

4,800 


$517,344 


$  68,256 


$21.33 


$23.87 
$40.69 
$16.38 
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